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Abstract Lecture podcasts are considered an efficient means for passing on learning
contents to students, most notably in lectures with large numbers of students. Here, the
lecturer’s presentation, combined with lecture slides, is recorded and broadcasted in
video form. The present study investigates how students organize learning when they
have the choice of different representations of content: face-to-face lectures, lecture
recordings as video podcasts, and additional text material. Latent class analysis iden-
tified three groups with different patterns of integration of these representations of
content: (1) students who focused on podcasts; (2) students who made little use of the
different representations of content; (3) students who occasionally made use of the
different learning opportunities. Students in group 1 with a focus on podcasts achieved
best. They devoted more time to learning and made diligent use of a variety of learning
strategies such as note-taking, generating summaries, or rehearsing with the podcasts.
The results suggest providing different representations of content to take into account
differences in learners’ preferences and abilities. They speak in favor of podcasts,
especially in lectures with a large audience. However, the results also show a group
of learners who make minimal use of the various representations of content. Instruc-
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1 Introduction
Nowadays, many universities record lectures and distribute them via broadcasting
media to users who would otherwise have no access to them as well as to students
on-site (Giannakos and Vlamos 2013). For the recording of lectures and their distribu-
tion over the internet for playback on personal computers or portable media devices the
terms podcast lectures (Evans 2008; Pilarski et al. 2008), lecture podcasts (Abdous
et al. 2012; Walls et al. 2010; Williams et al. 2016), or video podcasts (Kay 2012) are
often employed. Typically, the lecturer’s presentation is recorded as film, combined
with the lecture slides, and broadcasted in video format (McGarr 2009). Students may
use personal computers, notebooks, tablets as well as mobile phones or other mobile
devices for viewing. Often, additional learning material is accessible as well, for
example online material or textbooks, allowing students to access learning contents
in different representations.
The current study focuses on this kind of learning scenario in which lecture
podcasts, face-to-face lectures, and additional material in text form are provided. It
investigates how students integrate face-to-face lectures, lecture podcasts, and addi-
tional learning material into their learning and the exam preparation.
1.1 Learning and achievement in face-to-face lectures and with lecture podcasts
In terms of desirable instruction characteristics such as interactivity with the learning
material, interaction with a lecturer and co-students, or opportunities for self-regulated
learning, lectures are a poor learning environment, especially when they are in the form
of lectures with large numbers of participants (Gibbs et al. 1996 - they investigated
courses with 100 to 225 participants; see also Paechter and Maier 2010; Paechter et al.
2010). Despite these disadvantages, some researchers have a more positive view of
lectures. Dolnicar (2005) emphasizes that a lecturer can relate learning contents to
students’ prior knowledge and real-life experiences even ad-hoc in the lecture and make
learning more meaningful. Lectures are also helpful in structuring students’ view of
knowledge in a field (McGarr 2009).
Compared to face-to-face lectures, podcast lectures offer more opportunities for self-
regulated learning. They permit flexibility to learn when, where, and at the pace
students want (O’Callaghan et al. 2015). Lecture captures may support learners in
actively engaging with the learning content by allowing them to directly and repeatedly
access a specific section of a presentation and to control the speed of the media file
(Bolliger et al. 2010; Giannakos and Vlamos 2013). This is an important didactic
feature in terms of cognitive load and mental effort (Mayer 2001; Salomon 1983). If a
large amount of verbal and visual information is presented simultaneously and at a
given pace (as in a face-to-face lecture), learners’ cognitive load and the necessary
mental effort may become too high to achieve optimal understanding. Podcasts as well
as face-to-face lectures demand a high degree of cognitive load for the ongoing
integration of the lecturer’s speech with the information on slides. However, in contrast
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to face-to-face lectures, podcast lectures allow learners to divide content into smaller
and manageable sequences, which can be rehearsed as often as they wish, supporting
note-taking and rehearsing processes as a result. Note-taking and completeness of notes
are important learning strategy variables that influence achievement in lectures
(Titsworth and Kiewra 2004).
In a survey by Lonn and Teasley (2009) students used video podcasts largely for
reviewing concepts and issues raised in lectures that they had previously attended, thus
taking advantage of both possibilities of delivery of content. The addition of lecture
podcasts gives students a chance to listen to a lecture for the first time if they missed a
class or to listen to a lecture that they attended in person additional times after the class
session is over (Evans 2008; Hew 2009; McKinney et al. 2009; McCombs and Liu
2007). In others surveys, students reported that they could learn more by hearing the
lectures again (Scutter et al. 2010) or that the podcasts helped them to better understand
the topics of the lecture (Toppin 2011).
Despite these positive assessments, studies on achievement in podcast lectures
showed ambiguous results (O’Callaghan et al. 2015). Giannakos and Vlamos (2013)
compared the achievements of high school students who had learned only with video
podcasts with the achievements in a face-to-face course. Students who had learned with
podcasts performed better on tasks in which learning content had to be memorized but
did less well in problem-solving tasks. This study, however, took place in a smaller
course and, contrary to the podcast sequences, students in the face-to-face condition
could interact with the lecturer. O’Bannon et al. (2011) found no differences in
achievement when comparing students who had experienced lecture podcasts to
students who had attended parallel lectures. In a study by Traphagan et al. (2010),
students who had access to lecture podcasts as well as to face-to-face lectures did not
differ in achievement from students who only had access to the face-to-face lectures.
One may criticize that studies on learning with podcasts often neglect that achieve-
ment is mediated by various factors, i.e. not only by characteristics of the media
environment but also by a learner’s abilities, her/his appraisal and evaluation of the
learning contents, or the cognitive demands the learning contents and material pose
upon a learner (Kozma 1991; Snow 1989). A further critic to studies on learning with
lecture podcasts concerns the methodological approach. In many studies, participants
are allocated to a specific media environment (face-to-face or podcast). In reality,
learning contents are provided in different representations, for example as face-to-
face lectures, lecture podcasts, and/or additional learning material. When this is the
case, students have choices regarding how they integrate different forms of content
representation into their learning processes. Against this background, the present study
attempts to consider differences between learners and to identify different patterns of
integration of face-to-face lectures, lecture podcasts, and additional learning material.
1.2 Satisfaction and emotions in face-to-face lectures and with lecture podcasts
In most surveys on learners’ experiences and satisfaction, learners argue in favor of
lecture podcasts. The reasons for satisfaction with lecture podcasts and e-learning in
general mainly lie in the opportunities for self-regulated learning (Kay 2012; McKinney
and Page 2009; Paechter and Maier 2010; Paechter et al. 2010). In different surveys,
students believed that lecture podcasts are related to more efficient learning and that they
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are more effective revision tools than textbooks, text material, or their own notes
(Brittain et al. 2006; Evans 2008; Giannakos and Vlamos 2013). Some studies have
investigated socio-emotional reactions of students. In a study by Homer et al. (2008)
students felt motivated and invigorated by the lecturer shown in the podcasts. In other
studies, students reported being less anxious when they could take notes from lectures
they viewed later on their own without having to worry about missing important
information (Owston et al. 2011), or that viewing lecture podcasts helped them to reduce
their anxiety before a test situation (Pilarski et al. 2008; Traphagan et al. 2010).
However, not all students appreciate learning with lecture podcasts. In a study by
Kazlauskas and Robinson (2012), almost a fifth of students preferred attending the
face-to-face lecture over learning with podcasts. These students felt that they could
concentrate better and absorb more in lectures. They also felt less isolated and more
included than when learning with podcasts. These results speak for learner differences
that have to be taken into account when evaluating different learning scenarios.
1.3 Research questions
There is a need for research that investigates realistic educational scenarios in which
students can decide on their own how to use different sources of information (lectures,
lecture podcasts, additional material) for their learning. Yet, for the instructional design
of lectures and lecture captures it would be important to know how students use and
combine different representations of content and how efficient they are. Against this
background, the current study investigates learning in a realistic educational scenario
and addresses three questions:
1. Can we identify subgroups of students, which differ in their patterns of how they
integrate lecture podcasts, lectures, and additional material into their learning?
2. Do students with different patterns of integration of podcasts, lectures, and addi-
tional material differ with regard to academic achievement and course satisfaction?
3. Do students with different patterns of integration of podcasts, lectures, and material




A total of 611 students participated in the study (461 (75.5%) women and 150 (24.5%)
men). The age of the participants varied between 18 and 51 (M = 23.11, SD = 4.14). All
students were enrolled in a lecture-based course on educational psychology; data were
gathered from two consecutive years. Each course lasted one semester with one lecture
per week (altogether 13 to 15 lectures).
In each lecture, the lecturer and her/his presentation were recorded onto video.
Videos had been taken by a professional cameraman. The podcasts showed the slides
plus a film of the lecturer’s presentation. In all lectures, the students had access to
additional learning material (text material that could be downloaded). Students finished
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the course by a written examination. They were asked which devices they mostly used
for viewing the podcasts. Altogether, 645 answers were given (students could name
several devices). Mostly, notebooks were used to view the podcasts (65.9%), followed
by PCs (15.4%), tablet computers (5.4%), smartphones (3.1%), and other devices
(2.4%) (no answers 7.8%).
In addition, employment of students was recorded: 45.4% had no employment next to
their studies, 32.8% had a mini-job, 15.7% had a part-time employment and 3.6% a full-
time employment, 2.3% gave childcare as their occupation and 0.2% (one person) was on
educational leave. A further 0.2% did not give any information regarding their occupation.
2.2 Measures
On the day of the examination, students filled in a questionnaire on how they had learned
as participants in the lecture. Table 1 shows the different variables that were measured.
The items on cognitive learning strategies had been partly adapted from the
Lernstrategien im Studium questionnaire (Learning strategies in academic studies;
Wild 2000), a German adaptation of a selection of Motivated Strategies for Learning
Questionnaire scales (Pintrich et al. 1991).
3 Results
3.1 Identification of student groups with different patterns of integration of lecture
podcasts, face-to-face lectures, and material
A latent class analysis (LCA) was carried out to identify groups of students that differ
with regard to their integration of podcasts, lectures, and materials. LCA uses maxi-
mum likelihood estimation to fit a hypothesized model in which membership in a
specified number of latent classes is related to answers on the respective items, and to
produce fitted probabilities of class membership for individuals. Each latent class can
be interpreted as a sub-population with homogeneous profiles. LCA uses information
citeria (AIC, BIC, adjusted BIC) to determine the ideal number of conceptually
meaningful classes (Collins and Lanza 2010). LCA identified three groups of learners
(AIC = 4778.19, BIC = 4839.98 and adjusted BIC = 4795.54), a three-class solution
fitted the data best. As further criterion, entropy and average class assignment proba-
bilities were used. Entropy is a goodness-of-classification criterion, with higher values
indicating a better fit. Average class assignment is an indicator for precision of the
classification, values close to 1 indicate a high reliability of the classification (Geiser
2012). The results showed high classification accuracy (Entropy =0.997) and classifi-
cation reliability (0.999–1.000). Individuals are classified with high certainty into their
most likely latent class.
The three groups can be described as follows:
1. Focus on podcasts: The largest group of the sample, 416 students (68.1%), reports
to have watched nearly all of the podcasts. They attended only single face-to-face
lectures and revised part of the learning material but used the material slightly more
often than the other groups.
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2. Minimal use: A group of 120 students (19.6%) made little use of the
different representations of learning contents. They attended less than 25%
of the lectures and very seldom watched the podcasts. This group partly
used the additional material.
3. Occasional use of lectures, podcasts, and material: 75 (12.3%) of the
students made use of approximately 25% of the lectures and podcasts and
partly used the learning material.
A univariate analysis of variance (ANOVA) was carried out to test for differences
between the groups with regard to lecture attendance, podcast use, and use of learning
Table 1 List of variables, item wordings, and rating scales
Variables, item wordings Rating scale
Lecture attendance, use of material and podcasts
Lecture attendance 6 = nearly all lectures, 5 = approximately 75%,
4 = approximately 50%, 3 = approximately
25%, 2 = single lectures, 1 = none
Use of additional learning material 3 = all, 2 = part of the material, 1 = none
of the material used
Lecture podcasts 6 = nearly all podcasts, 5 = approximately 75%,
4 = approximately 50%, 3 = approximately
25%, 2 = single podcasts, 1 = none
Temporal resource strategies
Time invested for preparing the examination Number of hours
Cognitive learning strategies,
Taking notes from lectures: I took comprehensive
notes from the lecture.
1 = very rarely to 6 = very frequently
Taking notes from podcasts: I took comprehensive
notes from the podcast lecture.
1 = very rarely to 6 = very frequently
Generation of summaries from lectures:
I generated summaries of the main
ideas from the lecture.
1 = very rarely to 6 = very frequently
Generation of summaries from
podcasts: I generated summaries of
the main ideas from the podcast lecture.
1 = very rarely to 6 = very frequently
Generation of summaries from additional
material: I generated summaries of the
main ideas of the learning material.
1 = very rarely to 6 = very frequently
Frequency of viewing the podcasts:
I watched a whole podcast or at
least parts of it several times in order
to get it into my head.
1 = very rarely to 6 = very frequently
Satisfaction
Overall I am with the course… 1 = very dissatisfied, 6 = very satisfied
Academic achievement in the written examination
Grades 1 = excellent to 5 = fail
Percentage pass/fail Percentage between 0 and 100
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material (see Table 2). ANOVA showed significant differences for lecture attendance,
F(2, 606) = 8.314, p < .001, η2 = .027. Post-hoc tests showed the following significant
differences between groups: 1 = 2, 1 < 3, 2 = 3 (p1–2 = .453, p1–3 = .001, p2–3 = .079). A
significant difference was found for the use of podcasts, F(2, 606) = 2394.515,
p < .001, η2 = .888. Post-hoc tests showed the following significant differences between
groups: 2 < 3 < 1 (p < .001). An ANOVA found significant differences for the use of
the learning material, F(2, 606) = 5.100, p = .006, η2 = .017. Post-hoc tests indicated
significant differences between the three groups: 2 < 1, 2 = 3 (p1–2 = .034, p2–3 = .971),
there was a statistical tendency for 3 < 1 (p1–3 = .060).
3.2 Differences with regard to academic achievement and satisfaction
A non-parametric Kruskal-Wallis analysis of variance found significant differences in
the grades of the three groups of learners, χ2(2) = 26.337, p < .001 (see Table 3).
Students in group 1 with a focus on podcasts exceeded students in both group 2 and 3,
while students in group 2 who nearly did not use podcasts at all and students in group 3
did not differ. U-tests found the following differences between groups: (2 = 3) < 1 (p1–
2 < .001, p1–3 = .009, p2–3 = .295). Also, the proportion of students who failed the
course was smallest in group 1: 9.9% compared to 26.7% in group 2 and 25.3% group
3 (1 < (2 = 3); χ2(2) = 27.637, p < .001; p12 < .001, p13 < .001, p23 = .487).
With regard to course satisfaction, ANOVA became also significant, F(2,
604) = 14.323, p < .001, η2 = .045 (see Table 4). Students in group 1 with a focus
on podcasts were more satisfied than learners in group 2 and group 3; there was also a
statistical tendency that group 3 was less satisfied than group 1: 1 > (2 = 3), 2 = 3 (p1–
2 < .001, p1–3 = .086, p2–3 = .306).
3.3 Differences with regard to time invested in learning and the use of learning
strategies
Students were asked how much time they had invested to prepare for the exam. An
ANOVA found significant differences for this variable, F(2, 575) = 16.694,
p < .001, η2 = .055 (see Table 5). Students in group 1 with a focus on podcasts
invested more time than learners in group 2 and learners in group 3. Students
Table 2 Descriptive statistics for lecture attendance, podcast use, and use of additional material
Group
1 2 3 Total
Variable M SD M SD M SD M SD
Lecture attendance 2.46 1.37 2.68 1.56 3.19 1.56 2.80 1.68
Podcast use 5.85 0.52 1.66 0.81 3.55 0.66 4.50 1.96
Learning material 2.45 0.57 2.30 0.56 2.28 0.56 2.40 0.57
Note. Lecture attendance (1 = none; 6 = nearly all), podcast use (1 = none; 6 = nearly all), learning material
(1 = none; 3 = all)
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in group 3 did not differ from learners in group 2 with respect to time invested:
(2 = 3) < 1 (p1–2 < .001, p1–3 < .001, p2–3 = .530).
Furthermore, students were asked about their learning strategies. A multivariate
analysis of variance MANOVA for the two variables on learning in lectures found no
difference between the groups, F(4, 978) = 2.202, p = .067, η2 = .009 (see Table 6).
MANOVA indicated significant differences for the three variables on learning with
podcasts, F(6, 1096) = 15.585, p < .001, η2 = .079. With regard to writing summaries
from the podcasts, the following differences between the groups were found (F(2,
549) = 15.055, p < 0.001, η2 = .052): (2 = 3) < 1 (p1–2 = .001, p1–3 < .001, p2–3 = .867).
With regard to taking notes from podcasts the following differences were found (F(2,
549) = 32.203, p < .001, η2 = .105): (3 = 2) < 1 (p1–2 < .001, p1–3 < .001, p2–3 = .601).
With regard to watching the podcasts the following differences were found (F(2,
549) = 23.315, p < 0.001, η2 = .078): (3 = 2) < 1 (p1–2 < .001, p1–3 < .001, p2–3 = .204).
An ANOVA for writing summaries of the learning material showed no significant
differences (F(2, 556) = 2.465, p = .086, η2 = .009).
4 Discussion
4.1 Different patterns of integration of lecture podcasts, face-to-face lectures,
and material and their relation to achievement and satisfaction
Latent class analysis identified three groups (research question 1):
& Group 1 with a strong focus on the use of podcasts who also used the learning
material more frequently than others; the largest proportion of students (68.1%)
belongs to this group.
Table 3 Descriptive statistics for grades
Group
1 2 3 Total
Variable MD M MD M MD M MD M
Grades 3 2.79 4 3.42 3 3.23 3 2.87
Note. Grades (1 = excellent to 5 = fail)
Table 4 Descriptive statistics for satisfaction
Group
1 2 3 Total
Variable M SD M SD M SD M SD
Satisfaction 5.08 0.91 4.57 1.05 4.80 1.02 4.94 0.97
Note. Satisfaction (1 = very dissatisfied to 6 = very satisfied)
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& Group 2 material who made very little use of lectures or podcasts and used the
additional material less frequently than group 1; 19.6% belonged to this group.
& Group 3 who attended occasionally attended lectures and watched podcasts; 12.3%
of the students belong to this group.
With regard to achievement and satisfaction (research question 2), students in group
1 with a focus on podcasts material came off best. Group 1 differed from the other ones
in terms of learning behaviors (research question 3). Students in this group were
diligent learners. They frequently applied temporal resource strategies as well as
cognitive learning strategies (Pintrich et al. 1991). With 29 h they spent much more
time on exam preparation than learners in groups 2 and 3. Setting aside enough time for
learning is important for cognitive as well as for emotional factors in learning; it leaves
room to apply cognitive and meta-cognitive strategies, maintains motivation, and
prevents unpleasant experiences such as feelings of anxiety, tension, or time pressure
(Macher et al. 2012; Pintrich and de Groot 1990; Zimmerman 1990). However, even
though setting aside enough time for learning is important for achievement, the actual
use of time is more crucial (Castaño-Muñoz et al. 2014). Students in group 1 integrated
different representations of content in their learning processes, podcasts, the additional
mainly text-based learning material, and at least some lectures. They especially differed
from the other groups in their learning with the podcasts. Here, they applied cognitive
Table 5 Descriptive statistics for time invested to prepare for the examination
Group
1 2 3 Total
Variable M SD M SD M SD M SD
Time invested (hours) 29.00 21.33 18.02 16.70 20.70 12.81 25.13 20.51
Table 6 Descriptive statistics for use of learning strategies
Group
1 2 3 Total
Variable M SD M SD M SD M SD
I generated summaries of the main ideas from the lecture. 3.37 1.96 3.59 1.92 3.29 1.89 3.48 1.95
I took comprehensive notes from the lecture. 3.43 1.76 3.04 1.69 3.62 1.73 3.30 1.73
I generated summaries of the main ideas from
the podcasted lecture.
3.99 1.90 3.07 1.79 2.91 1.79 3.74 1.91
I took comprehensive notes from the podcasted lecture. 4.82 1.58 3.37 1.90 3.72 1.79 4.40 1.72
I watched a whole podcast or at least parts of it several
times in order to get it into my head.
3.78 1.80 2.43 1.39 2.88 1.60 3.40 1.76
I generated summaries of the main ideas
of the learning material.
3.64 1.85 4.08 1.91 3.78 1.92 3.78 1.90
Note. Scale range from 1 = very rarely to 6 = very frequently
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learning strategies which are of special importance for achievement in lectures such as
note-taking, making summaries, and repeating contents (Caspi et al. 2005). The
integration of complementary representations of content and the intense application
of cognitive learning strategies for the podcasts enabled a richer understanding and a
deeper knowledge (Zimmerman 1990). Not surprisingly, students in group 1 had the
highest values in achievement and satisfaction.
The low achievements in group 2 can be explained by low effort in terms of time and
access to the learning contents. These students made very little use of all representations of
content. In her study on face-to-face lectures, Dolnicar (2005, p. 8) found a similar group
of learners which she labeled as Bminimalists^ who seldom attended lectures and, when
they did, mostly for pragmatic reasons such as not missing information that might be
relevant for the examination. As expected, low effort was related to low achievement. It is
understandable, that these students were also less satisfied with their course. The present
data does not allow us to conclude precisely why students in group 2 did not exert more
effort in learning. There are various possible explanations for these students’ learning
behaviors, for example personal characteristics and attitudes such as lower achievement
goals and lower interest in the course and its topics (Pekrun 2006; Steinmayr and Spinath
2009), but also external variables such as university and study regulations. Further reasons
for learning behavior and motivation in group 2 might lie in the instructional design and
the combination of different forms of representation of content.
The main difference between group 2 and group 3 lies in the use of podcasts:
Whereas students in group 2 neglected the podcasts students in group 3 at least watched
about 25% of the podcasts. Students in group 3 also attended the lecture somewhat
more frequently than students in group 1, which means that they attended a bit more
than 25% of the lectures. Therefore, it is understandable that students in group 3 did not
exceed group 2 and that they had significantly worse grades than students in group 1.
Against this background, the question arises how one can explain achievements in
the examination. Research points to a variety of variables that may explain achieve-
ment: cognitive, motivational, and emotional variables (e.g., prior knowledge, goals,
anxiety) as well as learning behaviors and strategies. In the present study, of these
variables only learning strategies could be recorded. The results show that in the most
successful group increased use of podcasts was accompanied by the application of
desirable cognitive and temporal learning strategies (Pintrich et al. 1991). Students took
advantage of the specific characteristics of the podcasts such as the possibility to divide
content into smaller sequences (Titsworth and Kiewra 2004) and applied strategies that
are well suited to these characteristics.
4.2 Focus on podcasts, neglect of face-to-face lectures
Latent class analysis had identified one group who heavily relied on the lecture
podcasts for learning and who comprised the majority of the sample. It appears that
advantages of podcasts such as flexibility with regard to time and place and the support
of learning strategies were well accepted by these students. In contrast, lecture atten-
dance was very low in all three groups identified by latent class analysis. It, however,
has to be remembered that the study investigated lectures with a large audience (on an
average with more than 300 students who attended the examination). Important
advantages of face-to-face courses over broadcasted content such as interactivity with
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a lecturer and co-students or the opportunity to build up a motivating social relationship
with a lecturer (Paechter et al. 2013; Schweizer et al. 2001; Traphagan et al. 2010) do
not come into effect in lectures with such a large audience.
The fear that lecture attendance may drop is an important reason instructors hesitate
to introduce podcasts into their classrooms (Traphagan et al. 2010). Yet, empirical
evidence for this fear is ambiguous (O’Callaghan et al. 2015). While some studies
found no decreases in lecture attendance (Larkin 2010; Moss et al. 2010; Walls et al.
2010), others found that students skipped lectures, especially if podcasts were provided
as a supplementary review resource (Brotherton and Abowd 2004; Traphagan et al.
2010). The low attendance rates in the present survey suggest a decrease in lecture
attendance when podcasts are introduced. Attendance rate, however, may be influenced
by different factors, such as characteristics and/or attitudes of the individual students
(Gibbs et al. 1996) as well as course characteristics (e.g., the availability of additional
material; Hove and Corcoran 2008; Traphagan et al. 2010), or cultures of learning in a
university or even in an educational system (Schulmeister 2015).
5 Limitations of the study
When interpreting the results, one has to consider that the study was carried out in two
courses on educational psychology. Participants were mainly psychology bachelor
students and pre-service teachers who prepare for teaching psychology in secondary
schools. The learning contents comprise fundamental topics of educational psychology
on which most curricula and textbooks agree (e.g., cognitive and behaviorist learning
theories; knowledge structures, learning motivation, research designs in educational
psychology etc.). However, special importance was placed on students’ understanding
of research methods and methodology in psychology. Learning objectives of the course
and of the examination tasks mainly referred to understanding and applying learning
contents and only to a small degree to remembering and reproduction (for a taxonomy
of learning objectives, see Anderson et al. (2001). Examination tasks were mostly
single-choice tasks with one correct answer out of four and (few) tasks with open
questions, which could be answered by keywords or short explanations. Generaliza-
tions of the results should consider the restriction of the study to a particular subject and
a particular examination format.
6 Conclusions
A large majority of students in this study strongly relied on lecture podcasts for the
exam preparation. These students were very successful in the exam. Despite many
reservations of instructors (Brotherton and Abowd 2004; Traphagan et al. 2010), from
the viewpoint of learners’ achievements the results of the present study speak in favor
of delivering learning contents as lecture captures and other representations to take into
account differences between learners. While most students learned efficiently and were
quite successful, two groups (a total of 31.9%), achieved less. They made either overall
minimal use of the podcasts, lectures, and additional material or they used all repre-
sentations of content but only occasionally. In many instances, these students’ effort
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was not sufficient to pass the exam. Instructional measures should be taken to engage
and support these students, and as a first step, these students’ motives for (not) learning
should be explored further. Lecturers should be conscious of these students and do what
they can to engage and to support them. To be sure, there are limitations to what can
actually be provided in terms of support in lectures with large audiences. Measures
such as clearly describing the importance of material for the examination, giving
examples of exam questions, or trying to motivate students by various means are still
possible even in this learning scenario.
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